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(67)  Provided is a method for manufacturing an Sn
alloy bump, wherein composition of the Sn alloy bump
can be readily controlled. The method for manufacturing
an Sn alloy bump formed of an alloy composed of Sn and
other one or more types of metals has a step of forming
an Sn layer (4a) on an electrode pad (3) in a resist open-
ing (2a) formed on a substrate (1) by electrolytic plating;
a step of laminating Sn and an alloy layer (4b) on the Sn
layer (4a) by electrolytic plating; and a step of forming an
Sn alloy bump (5) by melting the Sn layer (4a) and the
laminated alloy layer (4b) after removal of a resist (2).
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Description
BACKGROUND OF THE INVENTION
[Field of the Invention]

[0001] The present invention relates to a method for
manufacturing an Sn alloy bump that is preferably used
for flip-chip mounting for mounting an electronic compo-
nent on a substrate.

[Description of the Related Art]

[0002] At present, methods for mounting the surface
of a print substrate by flip-chip mounting using a bump
are often employed when electronic components are
mounted on the print substrate or the like. As a method
for forming the bump, for example, a solder layer is
formed on an electrode pad in a resist opening formed
on a substrate by electrolytic plating and then the solder
layer is melt by performing reflow soldering after removal
of resist to thereby form a generally spherical bump.
[0003] Inrecentyears, a solder used for bonding elec-
tronic components to a substrate has been developed
as a lead-free solder material because a lead (Pb)-con-
taining solder material is not preferred in view of environ-
mental aspects. Also, for the material of a bump, it has
been thought to use an Sn-Ag binary solder, an Sn-Cu
binary solder, an Sn-Ag-Cu ternary solder, and the like
having Sn as their main component.

For example, Patent Document 1 discloses a method for
forming an Sn-Ag-Cu ternary thin film on a substrate,
where the substrate is immersed into a plating bath con-
taining an Sn compound, an Ag compound, and a Cu
compound to thereby form the Sn-Ag-Cu ternary thin film
by electroplating.

Also, Patent Document 2 discloses a method for forming
an Sn-Ag-Cu solder alloy, where Sn-Ag alloy plating is
performed and then the resulting multi-layer alloy plating
layer is subject to reflow soldering after Sn-Cu alloy plat-
ing is performed.

[Prior Art Documents]

[Patent Documents]

[0004]
Patent Document 1: Japanese Patent Laid-Open
No. 2006-291323
Patent Document 2: Japanese Patent Laid-Open
No. 2003-342784

SUMMARY OF THE INVENTION

[Problems to be solved by the Invention]

[0005] However, the following problems still remain in
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the conventional techniques described above.
Specifically, when plating is performed by using an Sn-
Ag-Cu alloy plating solution or when two layer plating is
performed by using an Sn-Ag plating solution and an Sn-
Cu plating solution to thereby form alloy plating in the
opening (via) of resist on high aspect ratio pattern for fine
pitching in recent microminiaturization, precipitation of
Ag and Cu is suppressed at the bottom of the opening
and thus the amount of Ag and Cu to be precipitated is
reduced at the bottom, resulting in undesirable increase
in Sn precipitation at the bottom. Consequently, compo-
sitional variations occur in the height direction of the
opening, resulting in a difficulty in compositional control
in the Sn alloy bump. In particular, when electrolytic plat-
ing is repeated a number of times, an acid concentration
in the plating solution becomes high, resulting in an in-
crease in viscosity of the solution. Consequently, it be-
comes further difficult for Ag to be precipitated at the bot-
tom, resulting in a difficulty in obtaining a stable compo-
sition after reflow.

[0006] The present invention has been made in view
of the aforementioned circumstances and an object of
the present invention is to provide a method for manu-
facturing an Sn alloy bump, which can readily perform
compositional control in the height direction of the Sn
alloy bump.

[Means for Solving the Problems]

[0007] The present invention adopts the following
structure in order to solve the aforementioned problems.
Specifically, the method for manufacturing an Sn alloy
bump of the present invention is a method for manufac-
turing an Sn alloy bump formed of an alloy composed of
Sn and other one or more types of metals and is charac-
terized in that the method includes a step of forming an
Sn layer on an electrode in a resist opening formed on
a substrate by electrolytic plating; a step of laminating an
alloy layer composed of Sn and the other metal on the
Sn layer by electrolytic plating; and a step of forming an
Sn alloy bump by melting the Sn layer and the alloy layer
after removal of the resist.

[0008] In the method for manufacturing an Sn alloy
bump, since an Sn layer is formed on an electrode by
electrolytic plating and an alloy layer composed of Sn
and the other metal (the other one or more types of met-
als) is laminated on the Sn layer by electrolytic plating,
the depth of the opening is reduced by the preformed Sn
layer when the preformed Sn layer is further plated with
an alloy layer so that compositional variations of the other
metal can be suppressed in the height direction. Note
that the composition of the other metal contained in the
alloy layer for lamination is set higher than the case of
only an alloy plating of Sn and the other metal depending
on the target composition of an Sn alloy bump obtained
by melting the Sn layer and the alloy layer, so that com-
positional controlin the Sn alloy bump can be performed.
[0009] Also, the method for manufacturing an Sn alloy
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bump of the present invention is characterized in that the
other metal is Ag and the method includes a step of form-
ing an Sn-Ag layer as the alloy layer on the Sn layer by
electrolytic plating; and a step of forming an Sn-Ag bump
as the Sn alloy bump by melting the Sn layer and the Sn-
Ag layer after removal of the resist.

Specifically, in the method for manufacturing an Sn alloy
bump, since an Sn-Ag layer is formed on an Sn layer by
electrolytic plating and then the Sn layer and the Sn-Ag
layer are melted, an Sn-Ag alloy bump in which compo-
sitional variations of Ag due to the precipitation of Ag are
reduced in the height direction can be formed.

[0010] Also, the method for manufacturing an Sn alloy
bump of the present invention is characterized in that the
other metal is composed of two types of metals and the
method includes a step of laminating two layers of an
alloy layer composed of Sn and one of the two types of
metals and an alloy layer composed of Sn and the other
of the two types of metals on the Sn layer by electrolytic
plating; and a step of forming an Sn alloy bump by melting
the Sn layer and the two alloy layers laminated thereon
after removal of the resist.

Specifically, in the method for manufacturing an Sn alloy
bump, since two layers of an alloy layer composed of Sn
and one of the two types of metals and an alloy layer
composed of Sn and the other of the two types of metals
are laminated on the Sn layer by electrolytic plating, the
depth of the opening is reduced by the preformed Sn
layer when the preformed Sn layer is further plated with
two alloy layers so that compositional variations of two
types of metals can be suppressed in the heightdirection.
[0011] Furthermore, the method for manufacturing an
Sn alloy bump of the present invention is characterized
in that one of the two types of metals is Ag and the other
of the two types of metals is Cu and the method includes
a step of forming two layers composed of an Sn-Ag layer
and an Sn-Cu layer on the Snlayer by electrolytic plating;
and a step of forming an Sn-Ag-Cu bump as the Sn alloy
bump by melting the Sn layer, the Sn-Ag layer, and the
Sn-Cu layer after removal of the resist.

Specifically, in the method for manufacturing an Sn alloy
bump, since two layers composed of an Sn-Ag layer and
an Sn-Cu layer are formed on the Sn layer by electrolytic
plating and then the Sn layer, the Sn-Ag layer, and the
Sn-Culayer are melted, an Sn-Ag-Cu alloy bump in which
compositional variations of Ag and Cu due to the precip-
itation of Ag and Cu are reduced in the height direction
can be formed.

[Effects of the Invention]

[0012] Accordingtothe presentinvention, the following
effects may be provided.

Specifically, according to the method for manufacturing
an Sn alloy bump of the present invention, since an Sn
layeris formed on an electrode by electrolytic plating and
an alloy layer composed of Sn and the other metal is
laminated on the Sn layer by electrolytic plating, compo-
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sitional variations of the other metal can be suppressed
in the height direction and the composition of a bump to
be formed by melting the layers can be controlled.
Thus, according to the method for manufacturing an Sn
alloy bump of the present invention, an Sn alloy bump
having high compositional uniformity corresponding to a
high aspect ratio pattern can be obtained so that the
method may be able to respond to fine pitching.

[Brief Description of the Drawings]
[0013]

FIG. 1is a schematic cross-sectional view illustrating
the essential part of manufacturing steps in se-
quence in a method for manufacturing an Sn alloy
bump according to a first embodiment of the present
invention.

FIG. 2is a schematic cross-sectional view illustrating
the essential part of manufacturing steps in se-
quence in a method for manufacturing an Sn alloy
bump according to a second embodiment of the
present invention.

FIG. 3is a graph illustrating a reflow profile in a meth-
od for manufacturing an Sn alloy bump according to
Example of the present invention.

[Best Modes for Carrying Out the Invention]

[0014] Hereinafter, a description will be given of a
method for manufacturing an Sn alloy bump according
to a first embodiment of the present invention with refer-
ence to FIG. 1.

[0015] A method for manufacturing an Sn alloy bump
according to the first embodiment is a method for man-
ufacturing an Sn alloy bump formed of an alloy composed
of Sn and other one or more types of metals such as Ag.
AsshowninFIG. 1, the method includes a step of forming
an Sn layer (4a) on an electrode pad (3) in an opening
(2a) of aresist (2) formed on a substrate (1) by electrolytic
plating; a step of laminating an alloy layer (4b) composed
of Sn and the other metal on the Sn layer (4a) by elec-
trolytic plating; and a step of forming an Sn alloy bump
(5) by melting the Sn layer (4a) and the alloy layer (4b)
laminated thereon by reflow processing after removal of
the resist (2).

[0016] For example, a description will be given of a
case where the other metal is Ag. As shown in FIG. 1(a),
the Sn layer (4a) is firstly formed on the electrode pad
(3) in the opening (2a) of the resist (2) formed on the
substrate (1) by electrolytic plating. For example, the Sn
layer (4a) is formed with halfthe depth of the opening (2a).
Examples of the substrate (1) include a semiconductor
wafer, a print substrate, a heat sink substrate, or the like.
The resist (2) is patterned on the surface of the substrate
(1) and the opening (2a) for bump in a high aspect ratio
pattern of 1.0 or greater is provided thereon.

[0017] The electrode pad (3) is a laminated metal film,
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wherein a Cu plating film (3a) and a Ni plating film (3b)
are laminated in layers.

For example, the opening (2a) has a high aspect ratio
pattern with a depth of 120 wm, an opening diameter of
70 wm, and an aspect ratio of 1.7. As a bump pitch, a
fine pitch with one hundred several tens um may also be
used.

[0018] Next, as shown in FIG. 1(b), the alloy layer (4b)
which is an Sn-Ag layer is formed on the Sn layer (4a)
by electrolytic plating. The alloy layer (4b) which is an
Sn-Ag layer is formed so as to have the same height as
that of the Sn layer (4a) and to fill the other half of the
opening (2a). Specifically, the alloy layer (4b) (Sn-Ag lay-
er) is formed so as to fill the opening (2a) of which the
bottom is raised by the Sn layer (4a) and thus the sub-
stantial aspect ratio becomes small.

[0019] Note that the composition of the other metal
contained in the alloy layer (4b) for lamination is set high-
er than the case of only an alloy plating of Sn and the
other metal depending on the target composition in an
Sn alloy bump obtained by melting the Sn layer (4a) and
the alloy layer (4b), so that compositional control in the
Sn alloy bump can be performed.

Specifically, in the first embodiment, the alloy layer (4b)
which is an Sn-Ag layer corresponds to the composition
of Ag in the Sn alloy bump which is melted with the Sn
layer (4a) after reflow processing, so that the composition
of Ag in the alloy layer (4b) is set higher than the case of
forming an Sn alloy bump only by Sn-Ag plating. For ex-
ample, when the target composition of Ag in the Sn alloy
bump is 2.5 wt%, the composition of Ag in the Sn-Ag
layer (the alloy layer (4b)) having the same height as that
of the Sn layer (4a) is set to 5 wt%.

[0020] Next, the resist (2) is removed and then an Sn-
Agbumpisformed as a generally spherical Sn alloy bump
(5) by melting the Sn layer (4a) and the alloy layer (4b)
(Sn-Ag layer) by reflow processing as shown in Fig. 1(c).
For example, a hot air type reflow furnace is used for
reflow processing and the Sn-Ag bump is heated in a
nitrogen atmosphere in a state where a flux is coated on
the bump surface for the purpose of removing an oxide
film.

[0021] As described above, in the method for manu-
facturing an Sn alloy bump according to the first embod-
iment, since the Sn layer (4a) is formed on the electrode
pad (3) by electrolytic plating and the alloy layer (4b) com-
posed of Sn and the other metal is laminated on the Sn
layer (4a) by electrolytic plating, the depth of the opening
(2a) is reduced by the preformed Sn layer (4a) when the
preformed Sn layer (4a) is further plated with the alloy
layer (4b) so that compositional variations of the other
metal can be suppressed in the height direction. Thus,
compositional control in the Sn alloy bump (5) after reflow
processing can be readily made.

[0022] In particular, in the first embodiment, since the
alloy layer (4b) serving as an Sn-Ag layer is formed on
the Sn layer (4a) by electrolytic plating and then the Sn
layer (4a) and the alloy layer (4b) (Sn-Ag layer) are melt-
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ed, an Sn-Ag alloy bump in which compositional varia-
tions of Ag due to the precipitation of Ag are reduced in
the height direction so as to control the composition of
Ag can be formed.

[0023] Next, a description will be given of a method for
manufacturing an Sn alloy bump according to a second
embodiment of the present invention with reference to
FIG. 2. In the description of the following embodiment,
the same components described in the above embodi-
ment are designated by the same reference numerals
and a duplicated explanation will be omitted.

[0024] The second embodiment is different from the
first embodiment as follows. In the first embodiment, the
alloy layer (4b) composed of Sn and one type of metal
(Ag) is formed on the Sn layer (4a) to thereby form an
Sn alloy bump by reflow processing. In the second em-
bodiment, the other metal is composed of two types of
metals. The method for manufacturing an Sn alloy bump
according to the second embodiment is a method for
manufacturing an Sn alloy bump formed by an alloy com-
posed of Sn and two types of metals. As shown in FIG.
2, two layers of a first alloy layer (24b) composed of Sn
and one of the two types of metals and a second alloy
layer (24c) composed of Sn and the other of the two types
of metals are laminated on the Sn layer (4a) by electrolytic
plating and then the resulting layer is melted by reflow
processing.

[0025] For example, in the second embodiment, a de-
scription will be given of a case where one of the two
types of metals is Ag and the other of the two types of
metals is Cu. As shown in FIG. 2(a), the Sn layer (4a) is
firstly formed on the electrode pad (3) in the opening (2a)
of the resist (2) formed on the substrate (1) by electrolytic
plating.

Next, as shown in FIG. 1(b), two layers of the first alloy
layer (24b) which is the Sn-Cu layer and the second alloy
layer (24c) which is the Sn-Ag layer are laminated and
formed on the Sn layer (4a) by electrolytic plating.
[0026] These two layers of the first alloy layer (24b)
which is the Sn-Cu layer and the second alloy layer (24c)
which is the Sn-Ag layer are formed so as to fill the other
half of the opening (2a).

For example, the thickness of each layer is formed in a
ratio where the Sn layer (4a): the first alloy layer (24b)
(Sn-Cu layer): the second alloy layer (24c) (Sn-Ag layer)
=1:1: 3.

[0027] Note that the composition of the two types of
metals contained in the first alloy layer (24b) and the sec-
ond alloy layer (24c) is set higher than the case of only
an alloy plating of Sn and the two types of metals de-
pending on the target composition in the Sn alloy bump
(25) obtained by melting the Sn layer (4a), the first alloy
layer (24b), and the second alloy layer (24c), so that com-
positional controlin the Sn alloy bump can be performed.
[0028] Specifically,inthe second embodiment, the first
alloy layer (24b) (Sn-Cu layer) and the second alloy layer
(24c) (Sn-Ag layer) correspond to the composition of Ag
and Cu in the Sn alloy bump which is melted after reflow
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processing, so that the composition of Ag and Cu in the
first alloy layer (24b) (Sn-Cu layer) and the second alloy
layer (24c) (Sn-Ag layer), respectively, is set higher than
the case of forming an Sn alloy bump only by Sn-Ag-Cu
plating. For example, when the target composition in the
Sn alloy bump (25) is Sn-3Ag-0.5Cu (% by mass), the
Cu composition in the first alloy layer (24b) (Sn-Cu layer)
is setto 2.5 wt% and the composition of Ag in the second
alloy layer (24c) (Sn-Ag layer) is set to 5 wt%.

[0029] Next, the resist (2) is removed and then an Sn-
Ag-Cu bump is formed as a generally spherical Sn alloy
bump (25) by melting the Sn layer (4a), the first alloy
layer (24b), and the second alloy layer (24c) by reflow
processing as shown in Fig. 2(c).

Although the first alloy layer (24b) (Sn-Cu layer) and the
second alloy layer (24c) (Sn-Ag layer) are sequentially
laminated on the Sn layer (4a), the second alloy layer
(24c) (Sn-Ag layer) and the first alloy layer (24b) (Sn-Cu
layer) may be sequentially laminated onthe Sn layer (4a).
[0030] As described above, in the method for manu-
facturing an Sn alloy bump according to the second em-
bodiment, since two layers of the first alloy layer (24b)
composed of Sn and one of the two types of metals and
the second alloy layer (24c) composed of Sn and the
other of the two types of metals are laminated on the Sn
layer (4a) by electrolytic plating, the depth of the opening
(2a) is reduced by the preformed Sn layer (4a) when the
preformed Sn layer (4a) is further plated with the first
alloy layer (24b) and the depth of the opening (2a) is
further reduced by the first alloy layer (24b) when the first
alloy layer (24b) is further plated with the second alloy
layer (24c), so that compositional variations of the two
types of metals can be suppressed in the height direction.
[0031] In particular, in the second embodiment, since
two layers composed of the first alloy layer (24b) which
is an Sn-Ag layer and the second alloy layer (24c) which
is an Sn-Cu layer are formed on the Sn layer (4a) by
electrolytic plating and then the Sn layer (4a), the first
alloy layer (24b), and the second alloy layer (24c) are
melted, an Sn-Ag-Cu alloy bump in which compositional
variations of Ag and Cu due to the precipitation of Ag
and Cu are reduced in the height direction so as to control
the composition of Ag and Cu can be formed.

[Examples]

[0032] Next, a method for manufacturing the Sn alloy
bump of the present invention will be described with ref-
erence to the evaluation result of the actually produced
Sn alloy bumps by way of Examples based on the afore-
mentioned embodiment.

[0033] As asubstrate, a wafer having a diameter of 12
inches (30.48 cm) was used. A high aspect ratio resist
pattern with a thickness of 120 um having an opening
with a diameter of 80 wm was formed on the surface of
the wafer with a pitch of 200 pm.

Firstly, as Example 1 corresponding to the first embodi-
ment, electrolytic plating was performed using a new so-
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lution such as an Sn plating solution and an Sn-Ag plating
solution based on the following condition.

[0034] Specifically, two layer plating was performed,
where an Sn plating was applied with a thickness of 60
pm and an Sn-Ag plating was applied with a thickness
of 60 wm, and thus, an Sn layer and an alloy layer (Sn-
Ag layer) were laminated. At this time, electrolytic plating
was performed by setting the condition that the compo-
sition of Ag in an Sn alloy bump after reflow processing
was 2.5 wt%. Specifically, the concentration of Ag in a
plating solution was adjusted to twice that of Ag when an
Sn alloy bump was formed only by Sn-Ag plating.
[0035] Furthermore, reflow processing was performed
after removal of the resist to thereby form the Sn alloy
bump in Example 1. At this time, reflow processing was
performed by a hot air type reflow furnace, and the Sn
alloy bump was heated in a nitrogen atmosphere (oxygen
concentration of 100 ppm or lower) under the reflow pro-
file condition shown in FIG. 3 in a state where a flux was
coated on the bump surface for the purpose of removing
an oxide film.

[0036] As Comparative Example 1, an Sn-Aglayer sin-
gle layer with a thickness of 120 pwm was formed only by
Sn-Ag plating on the opening in a high aspectratio pattern
as in Example 1 to thereby form an Sn alloy bump by
reflow processing as in Example 1. At this time, electro-
lytic plating was performed by setting the condition that
the composition of Ag in an Sn alloy bump after reflow
processing was 2.5 wt%.

Furthermore, in Example 2 and Comparative Example
2, electrolytic plating was performed in an Sn-Ag plating
solution with which about 1,000 wafers were subject to
plating processing under the same conditions in Example
1 and Comparative Example 1, respectively, to thereby
form Sn alloy bumps by reflow processing as in Example
1 and Comparative Example 1, respectively. Note that
the concentration of Ag in the solution in Example 2 and
Comparative Example 2 was the same as that used in
Example 1 and Comparative Example 1, respectively.
[0037] As a result of measuring the composition of Ag
in each of these Sn alloy bumps in Examples 1 and 2
and Comparative Examples 1 and 2 by means of XRF
(fluorescent x-ray analysis), the average bump compo-
sitions in Example 1, Comparative Example 1, Example
2, and Comparative Example 2 were 2.5 wt%, 2.5 wt%,
2.4 wt%, and 2.0 wt%, respectively. As described above,
when a new plating solution was used, the target com-
position of Ag was obtained in both Example 1 and Com-
parative Example 1. However, when a plating solution
with which about 1,000 wafers have been subject to plat-
ing processing was used, the composition of Ag was low-
er than the target composition of Ag in Comparative Ex-
ample 2 but the target composition of Ag was substan-
tially retained in Example 1.

[0038] Next,in Example 3 corresponding tothe second
embodiment, electrolytic plating was performed by using
a new solution including an Sn plating solution, an Sn-
Cu plating solution, and an Sn-Ag plating solution based



9 EP 2 669 937 A1 10

on the following condition.

Specifically, the same wafer as that used in Example 1
was used. Electrolytic plating was performed such that
three layer plating was performed, where an Sn plating
was applied with a thickness of 24 um and an Sn-Cu
plating was applied with a thickness of 24 um under the
condition that the composition of Cu in a film was 2.5
wt%, and an Sn-Ag plating was applied with a thickness
of 72 pwm under the condition that the composition of Ag
in a film was 5 wt% and the composition of the Sn alloy
bump after reflow processing reaches Sn-3Ag-0.5Cu.
Furthermore, reflow processing was performed after re-
moval of the resist to thereby form the Sn alloy bump in
Example 2.

[0039] Furthermore, after electrolysis was applied in a
plating solution with which about 1,000 wafers have been
subject to plating processing, the above plating process-
ing was performed under the same condition. As a result
of measuring the composition of Ag in the Sn alloy bump
subjected to reflow processing by means of XRF, the
average bump composition was constant without being
affected by electrolysis.

[0040] The technical scope of the present invention is
not limited to the aforementioned embodiments and Ex-
amples, but the present invention may be modified in
various ways without departing from the scope or teach-
ing of the present invention.

[0041] Forexample, whileitis preferable as in the sec-
ond embodiment that two layers composed of the first
alloy layer (24b) (Sn-Cu layer) and the second alloy layer
(24c) (Sn-Ag layer) are laminated on an Sn layer and
then these laminated layers are melted by reflow
processing to thereby form an Sn-Ag-Cu ternary bump,
an Sn-Ag-Cu layer which is an alloy layer composed of
Sn and two types of metals, i.e., Ag and Cu may be lam-
inated on an Sn layer and then these laminated layers
may be melted by reflow processing to thereby form an
Sn-Ag-Cu ternary bump.

[Reference Numerals]

[0042] 1:substrate, 2: resist, 2a: opening, 3: electrode
pad (electrode), 4a: Sn layer, 4b: alloy layer, 5, 25: Sn
alloy bump, 24b: first alloy layer, 24c: second alloy layer

Claims

1. A method for manufacturing an Sn alloy bump
formed of an alloy composed of Sn and other one or
more types of metals, the method comprising:

a step of forming an Sn layer on an electrode in
a resist opening formed on a substrate by elec-
trolytic plating;

a step of laminating an alloy layer composed of
Sn and the other metal on the Sn layer by elec-
trolytic plating; and
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a step of forming an Sn alloy bump by melting
the Sn layer and the alloy layer after removal of
the resist.

The method for manufacturing an Sn alloy bump ac-
cording to claim 1, wherein the other metal is Ag and
the method comprises:

a step of forming an Sn-Ag layer as the alloy
layer on the Sn layer by electrolytic plating; and
a step of forming an Sn-Ag bump as the Sn alloy
bump by melting the Sn layer and the Sn-Ag
layer after removal of the resist.

The method for manufacturing an Sn alloy bump ac-
cording to claim 1, wherein the other metal is com-
posed of two types of metals and the method com-
prises:

a step of laminating two layers of an alloy layer
composed of Sn and one of the two types of
metals and an alloy layer composed of Sn and
the other of the two types of metals on the Sn
layer by electrolytic plating; and

a step of forming an Sn alloy bump by melting
the Sn layer and the two alloy layers laminated
thereon after removal of the resist.

The method for manufacturing an Sn alloy bump ac-
cording to claim 3, wherein one of the two types of
metals is Ag and the other of the two types of metals
is Cu and the method comprises:

a step of forming two layers composed of an Sn-
Ag layer and an Sn-Cu layer on the Sn layer by
electrolytic plating; and

a step of forming an Sn-Ag-Cu bump as the Sn
alloy bump by melting the Sn layer, the Sn-Ag
layer, and the Sn-Cu layer after removal of the
resist.
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